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(57) ABSTRACT 
A portable apparatus includes a housing, a display device 
disposed on the housing, an imaging device disposed on the 
housing to capture an image, and a processor displaying a 
pointer on the display device. The processor moves the 
pointer in response to shift of the image caused by move 

(22) Filed: Mar. 21, 2003 rnent of the housing. 

1 

62 
IMAGING DEVICE 

5 6 

V I /3 i 
9 INPUT DEVICE -—> PROCESSOR —9 DISPLAY DEVICE 

I 
RADIO 

CIRCUITRY 
STORAGE DEVICE f 4 

FRAME BUFFER 



Patent Application Publication Oct. 14, 2004 Sheet 1 0f 7 US 2004/0204067 A1 

Fig.1A Fig.1B 
2 

A 
@ (A 

[ E5 



Patent Application Publication Oct. 14, 2004 Sheet 2 0f 7 

INPUT DEVICE 

F ig.2 

2 

I 

US 2004/0204067 A1 

IMAGING DEVICE 

I/I 
——> PROCESSOR DISPLAY DEVICE 

RADIO 
CIRCUITRY 

I 
STORAGE DEVICE 

FRAME BUFFER 



Patent Application Publication Oct. 14, 2004 Sheet 3 0f 7 US 2004/0204067 A1 

Fig.3 

IMAGING DEVICE 

101x 1, 22 
_________________ __ FRAME BUFFER I 

31? v i 
= 1111611111 e-—-—‘ ‘\212 

12f '/l/ 
203 INITIALIZE 

5 

13f POINTER CONTROL REVERSE e 
I INPUT DEVICE 
I 
I 
I 

| 
1 
1 

' | 
' | 
I 1 
' 1 
' | 
| 
' 1 
' | 

1 
' 1 

1 

I _________________ __1 SENSITIVITY 

I03 
6 

DISPLAY DEVICE I 



Patent Application Publication Oct. 14, 2004 Sheet 4 0f 7 US 2004/0204067 A1 

Fig.4 

43 



Patent Application Publication Oct. 14, 2004 Sheet 5 0f 7 US 2004/0204067 Al 

F ' g 5 

48 

49 

61 I t.____..____.__--- 17 
O 



Patent Application Publication Oct. 14, 2004 Sheet 6 0f 7 US 2004/0204067 A1 

Fig.6 

IMAGING DEVICE 

I01 \ I, 22 
_________________ __ FRAME BUFFER I 

31:? W I ' I 

= 'II‘IECIIIII <-———‘ \202 

I ZIII/ /I, I DIRECTION I 203 I I0 
I I I INITIALIZE g 
f ' DIRECTION DETECTOR - 

13 E POINTER CONTROL : REERSE 
' I 

I I INPUT DEVICE 
I I 15 
' """""""""""""""" “' SENSITIVITY I03/I 

6 
DISPLAY DEV ICE I 



Patent Application Publication Oct. 14, 2004 Sheet 7 0f 7 US 2004/0204067 A1 

Fig.7A Fig.7B 

Kg 5 



US 2004/0204067 A1 

PORTABLE APPARATUS INCLUDING IMPROVED 
POINTING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is related, in general, to a 
portable apparatus, and more particularly, to a pointing 
device for portable apparatuses such as portable phones and 
personal digital assistants. 

[0003] 2. Description of the Related Art 

[0004] Recent progress in functions of portable electronic 
apparatuses, such as portable phones and personal digital 
assistants, requires a user-friendly man-machine interface to 
help users make use of the functions. 

[0005] A mouse is one of the prevailing man-machine 
interfaces. A mouse alloWs a user to move a pointer and to 
select an item shoWn on a display screen to provide the 
portable apparatus With the user’s instructions. 

[0006] A mouse, hoWever, is not suitable for a portable 
apparatus. Alarge volume of a mouse makes it inconvenient 
to be used With a portable apparatus. In addition, a mouse 
requires considerable space to be operated by a user. 

[0007] Other pointing devices are disclosed in Japanese 
Open Laid Patent Application (Jp-A-Heisei 4-123121, Jp-A 
Heisei 5-224808, Jp-A-Heisei 11-167453). The disclosed 
pointing devices include an imaging device and operate the 
pointer in response to an image captured by the imaging 
device. HoWever, none of the pointing device is designed for 
a portable apparatus. 

[0008] A portable data assistant is disclosed in Japanese 
Open Laid Patent Application (Jp-A-Heisei 11-345073) 
Which includes an image-based pointing device. The dis 
closed pointing device includes an imaging device capturing 
an image of the user of the portable apparatus. The pointing 
device detects the user’s motion on the basis of the captured 
image, and operates in response to the user’s motion. The 
user’s motion includes a blink of the eye, a nod or a shake 
of the head, and a motion of the mouse. 

[0009] An image editor apparatus including an image 
based pointing device is disclosed in Japanese Open Laid 
Patent Application (Jp-A-Heisei 7-93089). The pointing 
device stores therein an image of a speci?c part of a user’s 
body, such as the user’s nose, and detects the movement of 
the speci?c part on the basis of an image captured by an 
imaging device. The pointing device then moves the pointer 
in response to the movement of the speci?c part. The 
document discloses that such a pointing device alloWs the 
image editor apparatus to be miniaturiZed or to be portable. 

SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to provide a 
portable apparatus including a user-friendly pointing device. 

[0011] Another object of the present invention is to pro 
vide a portable apparatus including a user-friendly pointing 
device that needs reduced image processing. 

[0012] In an aspect of the present invention, a portable 
apparatus includes a housing, a display device disposed on 
the housing, an imaging device disposed on the housing to 
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capture an image, and a processor displaying a pointer on the 
display device. The processor moves the pointer in response 
to shift of the image caused by movement of the housing. 

[0013] The processor preferably selects one of ?rst and 
second directions to move the pointer in the selected direc 
tion, the ?rst direction corresponding to a direction of the 
shift of the image, and a second direction being opposite to 
the ?rst direction. 

[0014] When the imaging device is connected to the 
housing such that an image-capturing direction of the imag 
ing device is variable, the preferably processor determines 
the selected direction in response to the image-capturing 
direction. The imaging device may be pivotably connected 
to the housing or include ?rst and second imaging cameras 
that face in opposite directions. 

[0015] When the portable apparatus further includes an 
input device for operation by a user, the processor preferably 
determines the selected direction in response to a reverse 
instruction produced by the input device. 

[0016] In this case, the processor preferably determines 
the selected direction in response to the image-capturing 
direction and the reverse instruction, When the imaging 
device is connected to the housing such that an image 
capturing direction of the imaging device is variable. 

[0017] In another aspect of the invention, a portable phone 
includes a housing, a radio circuitry disposed in the housing 
to establish a phone call, a display device disposed on the 
housing, an imaging device disposed on the housing to 
capture an image, and a processor displaying a pointer on the 
display device. The processor moves the pointer in response 
to shift of the image caused by movement of the housing. 

[0018] In still another aspect of the present invention, a 
method of controlling a pointer includes: 

[0019] providing the portable apparatus Which 
includes a housing, a display device disposed on the 
housing, an imaging device disposed on the housing 
to capture an image, and a processor disposed in the 
housing to display the pointer on the display device 
in response to shift of the image, and 

[0020] moving the housing. 

[0021] In yet still another aspect of the present invention, 
a method of controlling a pointer includes: 

[0022] providing a portable phone Which includes a 
housing, a radio circuitry disposed in the housing to 
establish a phone call, a display device disposed on 
the housing, an imaging device disposed on the 
housing to capture an image, and a processor dis 
posed in the housing to display the pointer on the 
display device in response to shift of the image, and 

[0023] moving the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIGS. 1A and 1B shoW a portable phone in 
accordance With the present invention; 

[0025] FIG. 2 shoWs a block diagram of the portable 
phone; 
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[0026] 
phone; 
[0027] FIG. 4 shows an example of the operation of the 
portable phone; 
[0028] FIG. 5 shoWs a modi?cation of the portable phone 
1 in accordance With the present invention; 

[0029] FIG. 6 shoWs a block diagram of the modi?ed 
portable phone; and 

[0030] FIGS. 7A and 7B shoW another modi?cation of 
the portable phone 1 in accordance With the present inven 
tion. 

FIG. 3 shoWs a function diagram of the portable 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Aportable apparatus in accordance With the present 
invention Will be described in detail With reference to the 
attached draWings. 

[0032] In one embodiment, a portable phone 1 includes a 
housing 7 as shoWn in FIGS. 1A and 1B. An imaging device 
2, preferably including a CCD (charge carrying device) 
camera, an input device 5, such as a keyboard, and a display 
device 6, such as an LCD (liquid crystal display), are 
disposed on the housing 7. 

[0033] As shoWn in FIG. 2, the portable phone 1 further 
includes a processor 3, such as a CPU (central processing 
unit), a storage device 4, and a radio circuitry 8, Which are 
disposed in the housing 7. The processor 3 controls the entire 
portable phone 1. The storage device 4 includes a frame 
buffer 22 for storing an image captured by the imaging 
device 2. The radio circuitry 8 is connected to an antenna 9. 
The radio circuitry 8 and the antenna 9 are used to establish, 
that is, receive or send a phone call as are knoWn in the art. 

[0034] As shoWn in FIG. 1B, the processor 3 displays a 
pointer 8 on the display device 6. The movement of the 
pointer 8 is controlled by the processor 3 in response to the 
image captured by the imaging device 2. 

[0035] FIG. 3 shoWs a function diagram of the portable 
phone 1. The imaging device 2 sequentially captures images 
at predetermined time intervals. The captured images 101 
are sequentially provided for the processor 3 and the frame 
buffer 22. 

[0036] The frame buffer 22 stores therein a previous image 
202. When an image 101 is neWly captured by the imaging 
device 2, the frame buffer 22 provides the previous image 
202 for the processor 3, and then updates the previous image 
202 to the neWly captured image 101. 

[0037] The latest captured image 101 and the previous 
image 202 are provided for the processor 3. The processor 
3 detects the shift of the image captured by the imaging 
device 2 on the basis of the latest captured image 101 and the 
previous image 202, and moves the pointer 8 in response to 
the detected shift of the image. 

[0038] In detail, the control of the pointer 8 is achieved by 
an image shift detection function 12 and a pointer control 
function 13 provided for the processor 3. 

[0039] The image shift detection function 12 detects the 
shift of the image captured by the imaging device 2 on the 
basis of the latest image 101 and the previous image 202 to 

Oct. 14, 2004 

produce image shift data 203 representative of a shift 
direction and a shift distance. The detection of the shift of 
the image is achieved through a pattern matching betWeen 
the latest image 101 and the previous image 202. 

[0040] The pointer control function 13 determines the 
position of the pointer 8 in response to the image shift data 
203, and provides a display control signal 103 for the display 
device 6 to position the pointer 8 at the determined position 
on the display device 6. 

[0041] The processor 3 receives an initialiZe instruction 
INITIALIZE. The processor 3 positions the pointer 8 at a 
predetermined initial position, typically at the center of the 
display screen of the display device 6, in response to the 
initialiZe instruction INITIALIZE being activated. The ini 
tialiZe instruction INITIALIZE may be activated in response 
to the portable phone 1 being started up, or an operation 
conducted by the user on the input device 5. The initial 
position of the pointer 8 may be predetermined and stored in 
the storage device 4, or inputted by the user through the 
input device 5. 

[0042] In addition, the processor 3 receives a reverse 
instruction REVERSE and a sensitivity instruction SENSI 
TIVITY from the input device 5 in response to an operation 
conducted by the user on the input device 5. 

[0043] The processor 3 is responsive to the reverse 
instruction REVERSE to determine the direction in Which 
the pointer 8 is moved. When the reverse instruction 
REVERSE is not activated, the processor 3 moves the 
pointer 8 in a ?rst direction corresponding to the direction of 
the shift of the captured image. When the reverse instruction 
206 is activated, on the other hand, the processor 3 moves 
the pointer 8 in a second direction opposite to the ?rst 
direction. The user can select desired one of the ?rst and 
second directions by operating the input device 5. 

[0044] The processor 3 is responsive to the sensitivity 
instruction 303 to determine the distance over Which the 
pointer 8 moves. The sensitivity instruction SENSITIVITY 
indicates the rate of the distance of the movement of the 
pointer 8 to the distance of the shift of the captured image. 
The user can adjust the speed at Which the pointer 8 is moved 
by providing the sensitivity instruction 303. 

[0045] The architecture thus described alloWs the user to 
control the position of the pointer 8 by moving or rotating 
the housing 7 of the portable phone 1. The folloWing is the 
procedure of controlling the pointer 8. 

[0046] When the portable phone 1 is started up, the pointer 
8 is positioned at the initial position. 

[0047] An image 101 is then captured by the imaging 
device 2. The captured image 101 is stored in the frame 
buffer 22 as the previous image 202. The previous image 202 
is provided for the processor 3. 

[0048] The processor 3 de?nes a characteriZing portion in 
the previous image 202 in response to the present position of 
the pointer 8. For example, When the pointer 8 is positioned 
at the center of the display screen of the display device 6, the 
characteriZing portion is de?ned as being a region including 
the center of the previous image 202. 

[0049] Another image 101 is then neWly captured by the 
imaging device 2. The movement or rotation of the housing 
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7 before newly capturing the image 101 causes the charac 
teriZing portion de?ned in the previous image 202 to be 
shifted in the latest captured image 101. 

[0050] The processor 3 eXecutes a pattern matching to ?nd 
a region in the latest image 101 substantially matching the 
de?ned characteriZing portion to determine the direction and 
the distance of the shift of the characteriZing portion. The 
processor 3 produces the image shift data 203 so as to 
represent the detected direction and distance of the shift of 
the characteriZing portion. 

[0051] The processor 3 then determines the direction and 
distance of the movement of the pointer 8 in response to the 
image shift data 203. The direction of the movement of the 
pointer 8 is reversible in response to the reverse instruction 
REVERSE. The processor 3 selects one of the ?rst and 
second directions in response to the reverse instruction 
REVERSE, the ?rst direction corresponding to the direction 
in Which the characteriZing portion is shifted, and the second 
direction being opposite to the ?rst direction. Furthermore, 
the processor 3 determines the distance over Which the 
pointer 8 is moved, in response to the sensitivity instruction 
SENSITIVITY. 

[0052] The processor 3 then moves the pointer 8 in the 
selected direction over the determined distance. 

[0053] The same goes every time the imaging device 
captures another image 101. 

[0054] FIG. 4 shoWs an exemplary procedure of control 
ling the movement of the pointer 8. Let the image 43 be 
captured and stored in the frame buffer 22 as the previous 
image 202 When the pointer 8 is positioned at the position 
46. The movement of the portable phone 1, including the 
rotation and the shift of the portable phone 1 causes the shift 
of the image captured by the imaging device 2. When 
another image 45 is then captured by the imaging device 2 
as the latest image 101, the pointer 8 is moved to the position 
47. 

[0055] In an alternative embodiment, as shoWn in FIG. 5, 
the imaging device 2 is pivotably or rotatably connected to 
the housing 7. The pivotable connection of the imaging 
device 2 to the housing 7 alloWs an image-capturing direc 
tion of the imaging device 2 to be reversible, the image 
capturing direction being the direction in Which the imaging 
device 2 faces to capture the images. The imaging device 2 
is alloWed to face in both of ?rst and second directions 
opposite to each other, Which are respectively represented by 
arroWs 48 and 49. 

[0056] In this embodiment, the direction of the movement 
of the pointer 8 is variable and reversible in response to the 
image-capturing direction of the imaging device 2“ as Well 
as the reverse instruction REVERSE produced by the input 
device 5. As shoWn in FIG. 6, a direction detector circuit 10 
is provided for the portable phone 1. The direction detector 
circuit 10 detects the direction of the imaging device 2, and 
produces a direction signal DIRECTION representative of 
the direction of the imaging device 2. The processor 3 selects 
one of the aforementioned ?rst and second directions in 
response to the direction signal DIRECTION and the reverse 
instruction REVERSE, and moves the pointer 8 in the 
selected direction. The reversibility of the movement of the 
pointer 8 in response to the direction signal DIRECTION 
effectively prevents the user from feeling odd When the user 
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controls the position of the pointer 8 by moving or rotating 
the housing 7 of the portable phone 1. 

[0057] As shoWn in FIGS. 7A and 7B, the image-captur 
ing direction of the imaging device 2 may be alloWed to be 
reversible by providing the imaging device 2 With a pair of 
imaging cameras 2a and 2b Which are rigidly disposed on 
the housing 7 to face in opposite directions. The imaging 
cameras 2a and 2b are selectively activated in response to 
operations of the input device 5 conducted by the user. In 
this case, the direction detector circuit 10 detects the image 
capturing direction of the imaging device 2 to produce the 
direction signal DIRECTION on the basis of Which of the 
imaging cameras 2a and 2b is activated. 

[0058] Although the invention has been described in its 
preferred form With a certain degree of particularity, it is 
understood that the present disclosure of the preferred form 
has been changed in the details of construction and the 
combination and arrangement of parts may be resorted to 
Without departing from the spirit and the scope of the 
invention as hereinafter claimed. 

[0059] Especially, it should be noted that those Who are 
skilled in the art Would appreciate that the above-mentioned 
architecture for controlling the pointer 8 may be used for 
other portable apparatuses, such as a digital data assistant. 

What is claimed is: 

1. A portable apparatus comprising: 

a housing; 

a display device disposed on said housing; 

an imaging device disposed on said housing to capture an 
image; and 

a processor displaying a pointer on said display device, 
Wherein said processor moves said pointer in response 
to shift of said image caused by movement of said 
housing. 

2. The portable apparatus according to claim 1, Wherein 
said processor moves said pointer in a direction selected 
from among a ?rst direction corresponding to a direction of 
said shift of said image and a second direction opposite to 
said ?rst direction. 

3. The portable apparatus according to claim 2, Wherein 
said imaging device is connected to said housing such that 
an image-capturing direction of said imaging device is 
variable, and 

Wherein said processor determines said selected direction 
in response to said image-capturing direction. 

4. The portable apparatus according to claim 3, Wherein 
said imaging device is pivotably connected to said housing. 

5. The portable apparatus according to claim 3, Wherein 
said imaging device includes ?rst and second imaging 
cameras Which face in opposite directions. 

6. The portable apparatus according to claim 2, further 
comprising: 

an input device for operation by a user, Wherein said 
processor determines said selected direction in 
response to a reverse instruction produced by said input 
device. 
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7. The portable apparatus according to claim 6, wherein 
said imaging device is connected to said housing such that 
an image-capturing direction of said imaging device is 
variable, and 

Wherein said processor determines said selected direction 
in response to said image-capturing direction and said 
reverse instruction. 

8. A portable phone comprising: 

a housing; 

a radio circuitry disposed in said housing to establish a 
phone call; 

a display device disposed on said housing; 

an imaging device disposed on said housing to capture an 
image; and 

a processor displaying a pointer on said display device, 
Wherein said processor moves said pointer in response 
to shift of said image caused by movement of said 
housing. 

9. The portable phone according to claim 8, Wherein said 
processor selectively moves said pointer in a direction 
selected from a ?rst direction corresponding to a direction of 
said shift of said image and a second direction opposite to 
said ?rst direction. 

10. The portable phone according to claim 9, Wherein said 
imaging device is connected to said housing such that an 
image-capturing direction of said imaging device is variable, 
and 

Wherein said processor determines said selected direction 
in response to said image-capturing direction. 

11. The portable phone according to claim 10, Wherein 
said imaging device is pivotably connected to said housing. 

12. The portable phone according to claim 10, Wherein 
said imaging device includes ?rst and second imaging 
cameras Which faces in opposite directions. 

13. The portable phone according to claim 10, further 
comprising: 

an input device for operation by a user, Wherein said 
processor determines said selected direction in 
response to a reverse instruction produced by said input 
device. 
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14. The portable phone according to claim 13, Wherein 
said imaging device is connected to said housing such that 
an image-capturing direction of said imaging device is 
variable, and 

Wherein said processor determines said selected direction 
in response to said image-capturing direction and said 
reverse instruction. 

15. A method of controlling a pointer for a portable 
apparatus including: 

a housing, 

a display device disposed on said housing, 

an imaging device disposed on said housing to capture an 
image, and 

a processor disposed in said housing to display said 
pointer on said display device in response to shift of 
said image, said method comprising: 

providing said portable apparatus; and 
moving said housing. 
16. The method according to claim 15, Wherein said 

moving includes shifting said housing. 
17. The method according to claim 15, Wherein said 

moving includes rotating said housing. 
18. Amethod of controlling a pointer for a portable phone 

including: 
a housing, a radio circuitry disposed in said housing to 

establish a phone call, 

a display device disposed on said housing, 

an imaging device disposed on said housing to capture an 
image, and 

a processor disposed in said housing to display said 
pointer on said display device in response to shift of 
said image, said method comprising: 

providing said portable apparatus; and 
moving said housing. 
19. The method according to claim 18, Wherein said 

moving includes shifting said housing. 
20. The method according to claim 18, Wherein said 

moving includes rotating said housing. 

* * * * * 


